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(57) Abstract 

The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes m order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
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npexuioxeH cnoco6 pa3pa6cmai He$Tera30Bbix MecTopoxxieHMM n 
VBe/inseHnq creneHu nsB/ieneHHfl He$™ v\ ra3a, cor/iacHO xoTopoMy b 
ctcBaxuHax, npo6ypeHHbix Ha MecTopoxaeHHu, paaiviemajoT 3/ierrpoAbi, 
repMeTH3npyoT nx naicepaMw n noaatoT k 3/ieKTDoaaM nepeMeHHbi*, nocToaHHbiut 
unu wviny/ibCHbii/i tok BbicoKoro HanpqxeHwq, o t/i n h a o uu n c q TeM, hto 
cKBaxuHbi repMeTnanpytoT naKepaMn Ha ypoBHe kpob/ih anacTOB, w nocne noziasn 
3/ie»apnHecKoro Toxa pery/inpyraT napaMeTpw TOKa m HanpaxeHWfl m/uuih asanMHoe 
pacno/ioxeHne s/ietapoAOB Arm o6ecneMeHuq B03HWKHOBeHnq 3/ietcrpnHecKow ayrn 
Mexay 3/ieicrpoAaMn, pa3MemeHHbiMn b, no MeHbLuert Mepe, oaho* CKBaxuHe h/im 
Me>KAy 3/ieKTpoAaMn AByx coceAHnx cKBaxuH. 
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Cnoco6 pa3pa6oTKn He<J)Tera30Bbix MecTopocaeHnw 
n yBe/iwneHi/iq CTeneHi/i n3B/ieHeHnq He<t>Tn n ra3a 

06/iacTb TexHUKu 

H3o6peTeHne othochtch k 06/iacTn ropHoi/i npoMbiwjieHHocTM, a hmghho, 
k cnoco6aM pa3pa6oTKn n yBe/inneHi/iq creneHU n3B/ieHeHfiq no/ie3Hwx 
ncKonaeMbix n3 3eMHb<x Henp n, b nepByra osepezib, He0Tn n ra3a. 

npeaLuecTBytQiiiHM ypQBenb ts x hhk h 

M3BecTHw cnoco6w pa3pa6oTKM n yBe/iHHeHna cieneHi/i n3BneHeHna He<t>™ 
n ra3a H3 rmacTOB MecTopoxAeHww c noMouibio noAann b nnacTbi ropfiMei/i boaw 
nnn neperpeToro napa a/ih noBbJiueHna BHyTpun/iacTOBoro xiaB-neHnfl n 
TeMnepaTypw, hto noBbiaiaeT npnTOK He$Tn n ra3a k cKBaxwHaM. npo6ypeHHbiM 
Ha n/iacT. Taicne cnoco6bi HB/iqioTcq BecbMa TpynoeMKHMi/i n no3Bo/iaraT 
yBennHMTb deneHb n3BneneHHfl He<f>™ n ra3a TonbKO Ha 10-20%, mto aB/iaeTCfl 

HeUOCTaTOHHblM. 

Han6o/iee 6/im3khm aHa/ioroM npezuiaraeMoro n3o6peTeHnq qB/iqerca 
3/ieKTpoTepMHMec»cni^ cnoco6 xio6whh He<t>™, BK/uoHaiomni^ 6ypeHne Ha 
MecTopoxaeHnn cKBaxnH, pa3MetueHne a hux s/ietcrponoB, repMeTH3auwo 
cKBaxnH naKepaMM u noAasy k 3/ietcrpoAaM s/iexTpunectcoro tok3 (cm. naieHT 
CLUA Ns 2795279, 1957i\). flpn npoxoxneHnn s/ieKTpusecKoro tok3 nepe3 
npoflytcTHBHbJii nnacT nponcxoAHT pa3orpes onacia c nocnenytomuM 
repMnsecKUM pa3/ioxeHneM roptosnx BemecTB c o6pa30BaHneM kokcobopo 
odaTKa. OnHaKo 3Tot cnocoG Tatcxe He oGecnennBaeT nociarovHoe yBe/inHeHt/ie 
deneHu n38/ieneHnq He<t)Tn, ra3a \a Apyrux no/ie3Hbix ncKonaeMux H3 rmacTOB. 

PacKPUTHe H3Q6peTenna 

3ajaaHei?i, Ha peweHne kotopoCi Hanpas/ieHo HacToqtuee i/i3o6peTeHne, 
qs/iqeicq noawiueHne sctxfceicniBHOCTi/i pa3pa6oT<n He<t>Tera308ux 
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MecropoacQeHurt 33 cner 3HaHHTe/ibHoro veennneHUfl CTenenw ussjieneHUR 
h60 t\a, ra3a n apyrwx no/ieaHbix ucKonaeMbix 1/13 n/iacTOB 

HocTaBJieHHafl 3anaMa peiueHa b cnocooe pa3pa6oT<n He0Tera3OBwx 
MecTopoxneHwa, KOTopbii* BKLntonaer b ceoq cnenytomv^ nocnenoBaTe/ibHOCTb 
onepaunM. B CKBaxwnax Ha HecJ)Tera3080M MecTopoxneHnn, npo6ypeHHwx £0 
noHBbi He0TeHocHoro (ra30HocHoro) n/iacTa paaMemaioT aneiapoAbi, 3aTeM 
repMeTH3npyK3T cxBaxuHbi c noMombio i/!38ecTHbtx ycTpoi4CTB - naKepos Ha 
ypcBHe Kposnn nnacroB, n ncmaiOT Ha a/ietapoflbi nepeMeHHbi/i, nocToaHHbiM 
v\nv\ nMnynbCHww a/ietcTpunecKni/i tok BbicoKoro HanpaxeHnfl. 3aTeM 
perynnpym napaMeipbi BennMUHbi To<a n HanpaxeHuia n/i/inn B3anMHoe 
pacnonoxeHne 3/ieKTponos jxrm ooecneneHnq B03HHKHoaeHnfl 3/ieKTpnsecK0i?i 
Ayrn Mexjay oneKTpoziaMn, pa3MemeHHbJMM b, no MeHbiuei/i Mepe, OjQhoi/i 
CKBaxune h/im Mexiay aneKTponaivin HByx coceAHnx cKBaxi/iH 

B Kanecree aneKTpoAoe MoryT 6biTb ncno/ib308aHbi oGcanHb.e Tpy6bi 
CK8axnH, npyrne MeTanni/isecKne KOHCTpyKut/tw cKBaxnH (6ypoBoi* cias. cTas 
cTa/ibHbix Tpy6 n npyri/ie), unw cneui/ia/ibHo pa3MemaeMbie ana 3toi^ uenn 
aneKiponpoBonsiune KOHCTpyKunn. 

3 c/iyvae, ecnn HeooxoanMo yBe/iumnTb CTeneHb n3B/ieHeHHfl He0Tn. ra3a 
ro/ibKO ^3 o^hom cKBaxuHw, to tok noaaioT roribKO Ha anetapoabi 3tom 
CKsaxuHbi Hpn 3tom aneKTpusecKyto ayry uenecoo6pa3Ho 3axnraTb 
nocpeacTBOM pacn/iaB/ieHUfl BCTaBKn Mexiiy 3/ieKTpoaaMn n/in pa3BeneHneM 

<0 HT3KT08 SneKTpOilOB B 3T0W CKBaXUHe C OflHOBpeMeHHbiM noBbiueHneM 

HanpqxeHUfl noAaBaeMoro roKa. Ec/im o6pa6oT<e nonBepraeTcfl Becb nnacT, to 
a/ieKTpuHecKyo Ayry uenecoo6pa3Ho 3axnraTb nyTeM npeasapnTeribHoro 
pa3orpesa aneKrponpoBOAHoro c/ioa nnacTa hjih nyTeM npo6o^ npoMexyTKQB 
vexAy anetcTpoaaMn AByx cocezmux cKsaxi/iH npn noBbiiueHnn HanpqxeMna ~a 

-MX 

£a;iee. nocne 3axnraHHfl a/ietapusecKOui nyrn b nepBbix AByx coceAnuix 
CKBaxuiHax HanpaxeHne 3axnraHnq 3/ieKTpnHecK0* nyri/i MQxeT 6biTb nonaHo na 
3/ietapo£b. pacnonoxeHHbie a npyrux coceaHnx CKsaxuHax MecTopoxneHnw. n. 
TatcuM o6pa30M, 3axnraKDT 3/ieKTpi/NecKne nyrn MexAy coceAnnMn 
CKBaxuHaMM Ha pa3/inMHwx y^acTKax MecTopoxxieHMfl. 3aTeM 3/ieKTpnwecKue 
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Ayrn nepeMeiuaKDT b npocipaHCTBe n/iacTOB b Heo6xoflHMOM nopRQKe n 
noc/ie ( aoBaTe/ibHOCTn t jxn* Mero noAaoT HanpaxeHne 3axnraHnq Ayr Ha 

3/ieKTpOAbi HOBblX COCeAHMX CKBaXHH MeCT0p0)KA6HM9 H OTKJIfOHaKDT HanpflXeHUe 

MexAy t6mm CKBaxuHaMn, Ha KOTopbix 3/ieKrpnMecKne Ayrn yxe ropenn. 
5 rioc/ieAOBaTe/ibHocTb noAtcnioHeHnq hobux ckb3xhh k npoueccy ropeHnq 
a/ieKTpunecKnx Ayr b nnacTax onpeAe/iarcrr /iw6o hcxoa* h3 bosmoxhoctvi 
paBHOMepHOM o6pa6oTKn hmh Bcew anowaAn anacTos Ha naHHOM 
MecTopoxAeHnn, jih6o 8 c/iynaax cjioxhux reonornnecKnx ycjioBui* 3a/ieraHna 
nnacTOB MecTopoxaeHnq hcxoah H3 oco6eHHOCTeui 3aneraHnq nnacTos. 
10 BpeM9 BHyTpun^nacTOBoro ropeHnq 3/ieKTpnnecKHx Ayr Ha pa3/iMHHwx 

MeCTOpO)KAeHHax 6yAeT pa3AHHHbiM B 3aBHCHMOCTH OT 0H3HKO-MexaHMHeCKMX, 

3/ieKTpnHecKnx xaparrepucTHK anacTOB, cocraBa n BHAa ncne3Horo 
ncKonaeMoro, HanpaxeHHO-AecfcopMnpoBaHHoro cocToqHuq caMux n/iacTOB n 
BMewatomux nx ropHbix nopoA, recmornsecKHx yc/ioBwrt 3a/ieraHnq anacTOB n 

15 paaa Apyrux cfcaxropoB. B tcaxaoM kohkpbthom cnyHae BpeMq ropeHnq 
s/ietopunecKHx Ayr MexAy coceAHMMH CKBaaoiHaMn e n/iacTax MecTopoxAeHMM 
ycTaHaB/iHBaioT SKcnepHMema/ibHbiM nyTeM c OAHOBpeMeHHbiMn 3aivtepaMn 
BHyTpunnacTOBoro aaB/ieHnq n TeMneparypw, a TaKxe nyTeM /laSopaiopHoro n 
waTeMaTunecKoro MOAe/inpoBaHi/tq AaHHoro npouecca a 3aaaHHwx ycnoBnax 

20 Ana AocTuxeHUA MaKcuMa/ibHoro 3cJ)c|)etaa \a ysennneHnq cTeneHM n38/ieHeHnq 
none3Hbix ncKonaeMbix H3 n/iacToe. B Heo6xoanMwx cnyna^x 803Mo*ha 
MHoroKpaTHaa o6pa6oTKa anacTos ajietcrpusecKHMn Ayrawui nepe3 
Heo6xoAHMbie apeMeHHbie nHTepBa/ibi nocne nHTeHCHBHOrt Ao6bisn none3Hwx 
MCKonaeMbix n3 n/iacTOB, HanpuMep, hto6w noajaepxaTb 3aAaHHbie nnn 

25 Heo6xoanMbie aas/ieHuq u TeMneparypw HecfcTn n ra3a b onaciax Ana 
Hanoo/iee no/iHOrt i/ix otiomkh n3 MecTopoxaeHuq 3to oco6eHHO aicp/a/ibHo b 
c/iysae ao6whh H3 nnacTOB Bq3Kotf Hect>Tn n/in nDu OTKasKe ra3a H3 
B/iaroHacbfiaeHHWx CKBaxwH c hh3khm n/iacrosbiM aaajieHweM. ra* <a< ra3CBbie 
CKBaxuHw b TaKnx c/iynaqx MoryT caM03aAaB/inBaTbcq boaoii. nocTynatoiuei/i H3 

30 anacTOB BMecTe c ra30M. 
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flepeieiih ftwryp iepTex;ei4 

CymHOCTb n3o6peTeHnq noqcHqeicq Ha nepTexax, rae: 

Ha $nr. 1 n3o6paxeH pa3pe3 waccuBa ropHbix nopoA. cxeMa 

Dacno/ioxeHnq naKepoB n 3/ieiapoAOB B CKBaxuHax v\ npouecc aaxuraHuq 

aneKTpuMecKoui Ayrn; 

Ha $ur 2 rtpwBeaeHa cxeivia nepeMemeHnq n pa3Bopoia s/ietcrpuHecKnx 
Ayr b npocTpaHCTBe onacra Ha MecropoxAeHMH no/ie3Hbix nctconaeMbix. 
BaonaHTbi ocvmecTB^eH Ufl H3ofinPTP HMH 

Ha He4)Tera3oaoM MecTopoxAeHwu (0 M r. 1 ) rmacT b noAaB/iqtomeM 
60/ibiunHCTBe c/iynaeB nMeeT c/ioxHoe c/iowcToe dpoeHwe n coctomt M3 
ra30HocHoro cnon 1, He^TeHOCHoro c/ioq 2, BOAOHocHoro c/ioq 3 b nosBe 
n/iacia, oAHoro n/in HecKo/ibKnx npon/iacTKOB 4, pacno/ioxeHHbix b 
pa3/inMHwx cnoqx rmacTa h, same scero, HMeiomux 6o/iee Bbicoicyio 
3^eiaponpoBOAHOCTb ( seM caiu anacT, Ha $nr. 1 un^pow 5 o6o3HaneHb* 
naicepw. kotopwmu cKBaxuHu A u 5 HaAexHo repMeTH3npytOTcq, MTo6bi 
nepeKpbirb AocTyn KwcnopoAa B03Ayxa a nnacT b npouecce ropeHnq 
3ne<TpnMecKnx Ayr. Kpoiue 3Toro, naKepw c/iyxar a/ih ratueHnq a CKBaxuHe 
3/ieiapornApaB/iwMecKoro yAapa. B03HHKaiomero npn pa3*uraHnn Ayrn b 
KaxAow oiAeribHOM CKBaxuHe. naicepbi n3B/ieicaKDTcq H3 cKBaxnH noc/ie 
OKOHsaHnq o6pa6oricn n/iacra 3/ieKTpnsecKMMn AyraMn MexAy coceAHUMn 
ocBaxuHaMM, a ao 3Toro c/iyxaT euie n 3ar/iywKaMu Anq ne<t>m n ra3a. 
AaB/ieHue n TeMnepaiypa kotopwx noc/ie o6pa6on<n nnacTOB 3/ieiapnMecKHMn 
AyraMn pe3Ko B03paciaeT. 

06caAHwe Tpy6w 6 e OTAe/ibHax c/iynaqx MoryT 6biTb Mcno/ib30BaHw a 
KanecTBe OAHoro n3 3/ieiapoAOB, hto uMeeT Mecio Ha CKBaxuHe A. 
SneKTpMsecicMM tok MoxeT raicxe noABOAMTbcq k 3/ieKTponpoBOAHOMy c.noio b 
n/iacTe no CTaBy H3 MeTannnnectcnx Tpy6 14, 6ypoBOMy craBy v\nv\ APyroMy 
3/ieicrponpoBOAHOMy o6opyAOBaHmo CKBaxuH B cKBaxuiHu MoryT 6biTb Tatcxe 
ycTaHOB/ieHbi cneunanbHwe s/ieicrpoAu 7. Ha <fcnr. 1 unc{>port 3 o6o3HaMeHa 
s/ierrpunecKaq Ayra a CKBaxuHe A MexAy 3/ie»rrpoAOM u o6caAHOM Tpy6ort a 
KaMeciBe BToporo 3/ierrpoAa npu ee 3axnraHnn To/ibico 8 oahom CKBaxuHe A. 
airport 9 o6o3HaneHa 3/ieiopnHecKafl Ayra a npeAe/iax rmacTa MexAy AByMq 
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coceAHMMn CKBaxuHaMU A n 5, a uncfcpow 10 - snetcrpuMecKafl flyra MexAy AByMfl 
3/ieKTpoAaMw 7 To/ibKo b oahoi/i cKBaxuHe B npn ncno^b30saHnn anaBKOM 
BCTaBKM. coeAUHflKDiuew 3/ie*apoabi 7 A/m 3axnraHUH Ayru. BbicoKOBo/ibTHbe 
«a6enn 11, nepeaaiomne tok BbicoKoro HanpaxeHnq Ha sneicrpoAU 7, 
5 noncoeAHHeHbi k nepeABMXHbiM HHAyKianoHHbiM eMKOCTHM nnn MouiHbiM 
KOHAeHcaTopaM, n/in ncTOHHHKaM nMnynbCHoro HanpaxeHnq 12 a/is 
HaKoonetHUfl anetapusecKOM SHeprnn Ha noBepxHOCTM 3eMnn w pa3MemeHHwx, 
HanpuMep. Ha tuaccn aBTOTflrasert. B cbokd onepeAb, nepeABuxHtae eMKOdn n 
hctomhmkm nMnynbCHoro HanpqxeHUfl coeAnneHbi c nocToqHHort nnHnert 

10 3/ietcrponepeAaM 13 a/ih nocTOflHHoro HaKonneHna n noAAepxaHUH npouecca 
ropeHnw 3ne»crpnHecKHx Ayr b onacTe. Ana 3axnraHna n noAAepxaHnq 
3/ieicrpnHecKi/ix Ayr b nnacTe ncno/ib3yioT Ta<xe mctohhwkm nepeMeHHoro Toica 
npoMbiuineHHOM sacTOTw. 

Ha 0\Af. 2 noKa3aHa noc/ieAOBaie/ibHocTb noAtaitOMeHna hobwx ocsaxnH n 

15 oTicniOHeHMfl npeAbiAymux CKaaxnH, MexAy kotopumh rmacT yxe oopa6oTaH 
3fteKTpnM6CKHMui AyraMi/i, rAe s/ietorpoAU ckb3xhh 1 yxe oTKntoseHW ot 
hctohhukob noAaMn too BwcoKoro HanpwxeHUfl, 3/ie»crpoAbi cKBaxnH 2 
noAKJiioieHbi k HCT0MHHK3M hjih ceTw to tea bwcokoto HanpqxeHna n MexAy HUMH 
rop^T snetcrpuHecKne Ayrn bo BHyTpunnacTOBOM npocrpaHCTBe, a cunoBbiMn 

20 nwHUAMU noKa3aHO pacnpocipaHeHne sneKrpuMecKoro norm. CKBaxuHw 3 
noAroTOB/ieHbi A/ifl 3axnraHH9 b hux s/ieKTpunecKnx Ayr m nepeMemeHna nx bo 
8HyxpnnnacT0B0M npocTpaHCTBe a HanpaB/ieHUM, ytcaaaHHOM cipertKaMn. 3 
cnoxHbix reo/iornsecKHX ycnosnflx 3aneraHHfl n/iacioB 3aAaiOT Heo6xoAHMbw 
nopflAOK n noc/ieAOBaienbHOCTb o6pa6oTKM nnacTOB MecTopoxAeHw* 

25 3/ieicrpi/iHecKMMM AyraMM. 

RpeA/iaraeMbiCi cnoco6 pa3pa6oTKn He4)Tera30Bbix MecTopoxAeHw* n 
yaannseHUfl cieneHu n38/ieMeHna HetfcTH, ra3a m APyrux none3Hbix ncKonaeMwx 
H3 3eMHwx HeAP npuMeHflioT c/ieAytomuM o6pa30M. 

Ha /iio6bix wecTopoxAeHUflx MoryT nMeTb MecTo ABa BapnaHTa cuTyaunw 

30 nepsafl cuTyaunfl • KorAa Ha hobom MecTopoxAeHUM noc/ie 6ypeHnq cepun 
pa3BeA0HHbix cKBaxnH Ha nnacT cTaHOBUTca n3BecTHO, mto AaB/ieHne He<t>Tw nnn 
ra3a b nnacte HeBbiCOKoe, unu uMeicrr Mecio Bfl3Kne HecfcTH, Tpe6y»oinne 
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pa3orpeea ( sasva xe nMeiOT MecTo BbicoKne MexaHnsecKne HanpqxeHnq 3 C8fl3n 
c 6o^bUjOM r/iy6nHOM 3a/ieraHnq nnacTa, KOTopbie npuBOflqi k 6biCTpoMy 

CMbJKaHMIO TpeiiiHH H nop B OKO/lOCKBaXUHHOM npOCTpaHCTBe H CHHXeHHIO 

Ae6ma CKBaxwH. B 3thx c/iysaqx npe/x^araeMbiw cnocoG wcno/ib3yioT nepeA 
5 Hasa/ioM 3KcnnyaTauun HOBoro MecTopoxAeHuq. flpwneM Ha pq^e ynacTKOB, rne 
n/iacT yxe o6pa6oTaH 3/ieKrpnHecKHMW Ayraiuw, MoxeT HannHaTbcq 
npoMbiuj/ieHHaR Ao6biMa, a Ha ocTa/ibHbix ynacTKax anacia o6pa6oTKa MoxeT 
npoAo/ixaTbC?i no Mepe 6ypeHnq Hosbix cKsaxnH Ha n/iacT napa/i/ieribHO c yxe 
pa6oTaramnMn no Ao6biMe He<t>™ n/in ra3a cKBaxuHaMM. 

10 BTopan curyaunq - KorAa Ha dapoM MecTopoxAeHnn 3HaHMTe/ibH0 yna/i 

Ae6m cymecTByfoiunx w MHTeHcuBHo stccn/iyaTwpyeMbix b npow/ioM CKBaxnH, 
ho n3eecTH0, sTo 3anacu HecfcTn n ra3a eiue 3HanuTe/ibHbie n Heo6xoAHMo 
yse/iHMHTb BHyTpunjiacTOBoe AaB/ieHne u reMnepaTypy ann n3B/ieHeHnq H3 
HeAP ocTaBoiktxcq 3anacoe. 

15 B o6enx cur/aunqx cKaaxuHbi, npo6ypeHHwe ao nossbi n/iacTa 

repMeTn3npyioT naicepaMM 5 Ha ypoBHe kpob/im n/iacTa n npeABapwTe/ibHO 
pa3MematoT b hmx 3/ieKTpoAbi 7. Ec/in HaAO 3axenb 3/ieKTpnMectcyio ayry 
TonbKo b oahoi4 CKBaxuHe 6, to 3/ieKTpoAw 7 coeAHHflioT MexAy co6ow 
anaBKOM BCTaBKOM, paccnuTaHHOrt Ha onpeAe/ieHHyio BenumnHy tok3, a 3aTeM na 

20 hux noAaraT tok BbicoKoro HanpqxeHnq u npu noBbitueHnn HanpqxeHuq w cn/ibi 
TOKa noc/ie paconaB/ieHnq BdaBKn MexAy s/ietcrpoAaMn 3axuraeTcq Ayra. Ec/iu 
HaAO 3axenb 3/ie»apuMecicyio Ayry MexAy AsyM* coceAHMMn CKBaxuHawn 
MecTopoxAeHnq, to aneiapoAW 7 pa3MemaioT b onoe anacTa, o6naAajomero 
Han^yMuuew s/ietcrponposoAHOCTbio n o6ecnesuBaioT HaAexHbiw KOHTaicr c 3tum 

25 c/ioeM. B noAaB^qiomeM 6onbwuHCTBe c/iysaeB stum c/ioeM qa/iqeTcq 
BOAOHOCHbtw cnov\, 3a/ieraiomMrt b nonse nnacTa. 8 T3kom c/iynae 3/ieicrpoA^ 
7 pa3MeuiaioT b boas, 3ano/iHqiomert CKsaxuHy b CMecu c He<J>TbiO n ra30M b 
npocTDaHCTse ao HuxHero Topua naicepa He0rb. Ka< 6onee nertaw KOMnoHenT 
CMecu. otca3biBaeTcq BBepxy cTo/i6a xuakoctu, a BOAa - BHU3y 

30 npu noAase toks Bbcoicoro HanpqxeHi/tq Ha 3/ie<TpoAbi 7 sepe3 

coeAHHHTenbHwe BbicoicoBO/ibTHbie Ka6e/in 1 1 ot nepeABMXHbix uctomhhkob 
MMny/ibCHoro HanpqxeHuq m moluhwx eMKOCTew 12, a c/iysae saxuraHnq 
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3/ietcTpnHecKOM Ayrn TortbKO a oahom CKBaxuHe 6, nponcxoAUT pacanaB/ieHne 

BCTaBKH, COeAUHfllOLMet?! 3/ieKTpOflbl 7 H MeXAY HUMH B CKBaxUHe 5 B03HHKaeT 

3/ieiapnMecKaq Ayra 10. B c/iyMae, Kor^a oahum H3 3/ietcrpoAOB aB/iqioTcq 
oocaAHbie rpy6bi 6 cKBaxuiHW, nocrte noAann Toica BbicoKoro HanpqxeHnq 
5 3/ietcrpoA 7 otboaat ot o6caAHbix ipy6 6 n pa3pbiBaioT KOHTaicrbi Me)KAy 
humm, b pe3y/ibTaTe nero Toxe B03Hn<aeT snetcrpuMecicaq Ayra B b 
ctcaaxHHe A. flpn 3axnraHnn aneKTpusecKort Ayrn MexAy AByi^q coceAHHMn 
cKBaxuHaMU MecTopoxAeHUfl noBbiiuaiOT HanpqxeHne Ha sneKTpoAax 7 coceAHnx 
CKBaxnH ao TaKOi?i cTeneHM, mto nponcxoAUT npo6ow nnacia no otiok) c 

10 MaKCMMa/tbHOW SnetCTponpOBOAHOCTbJO (BOAOHOCHOMy c/ioio), win 

npeABapnTenbHo pa3orpesaiOT Han6o/iee s/ietcrponpoBOAHbiii c/iow n/iacTa n npn 
noAuepxaHnn Heo6xoAHMoro HanpqxeHnq Toxe 3axuraeTcq 3/ieicrpnHecKaq Ayra 
9 MexAy CKBaxuHaMM A n 5 c TeMnepaTypout n/ia3Mbi b Hew ao asc^tkob 
twcbh rpaAycoa no Uenbcuio b 33bhchmocth ot senuiHUHbi HOMUHa/ibHwx 

15 tokob. CKopocib HapacTaHna HanpqxeHUfl n MaiccuManbHoe ero 3HaseHne 
3aBnc^T ot napaMeipos 3JietcTpnHecK0M uenn. HeM 6ojibiue paccToqHue wexAY 
snetapoAaMn oTAe/ibHbix CKBaxnH, TeM 6o/ibiue 6yAeT MaiccuManbHoe 3HaMeHne 
ycTaHaB/inBaiomero Ayry HanpqxeHnq. C yBennneHneM AaB/ieHnq 
TeMnepaiypa ana3MW noBbiuiaeTcq. flpn TOKax ao 10000 A Ayra ropwT b 

20 paccefiHHOM BMAe, a npn 6onbUJHx TOKax - b cxaTOM suae, SnetapuHecKaq Ayra 
nennejcn oahum U3 bhaob pa3p*Aa 8 ra3ax urtu napax. KOTopbirt 
xapaKTepn3yeTcfi 6o/ibwo£i onoTHocTbio too, He6o/ibiuuM naAeHneM HanpaxeHnq 
b cTBone Ayrn v\ bwcokom reMnepaTypow. B cb*3H c TeM, mto /uo6aq 
3neicrpnMecKafl uenb o6/iaAaeT HHAyicrnBHOCTbio n eMKocTbto, to nyTeM 

25 BK/itoMeHUfl b AaHHyto uenb Aono/iHUTe/ibHwx orpoMHwx nHAytcrnBHocTew n 
eMtcocTert Ha noeepxHocTn 3eM/in Ao6nsaJOTcq sanaceHUfl 3HaHHTenbHow 
3/ieKTpoMarHHTHOM SHeprnn, KOTopaq npn pa3MUKaHMn uenn nepeMeHHoro TOKa 
ccscGoxAaeTcq \a nepexoAUT b Ten/iosyio 3Heprn»o, nacTb ee nepexcA^T s 
Apyrne bhaw 3Heprwn, a 803HHKiuaq anetcrpuMecicaa Ayra n oKpyxaiomaq ee 

30 cpeAa qBrmioTcq 3Hepronor/ioTMTe/iflMM. Ilo3TOMy b OKpyxa»omert Ayry cpeAe 
npoucxoAnT ncnapeHne xhakom h TBepAow cocTaB/iatoiunx anacTa h BMemaioujux 
nopoA 3a cpaeHUTe/ibHO He6o/ibiune npoMexyTKM BpeMeHw npn oseHb BbicoKort 
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TeMnepar/pe. Bee 3 to npuBOAUT k 3HaHWTertbHOMy noBbiiiieHHio 
BHyTpunnacTOBoro AaB/ieHwa n ewe 6onbuieMy B03pacTaHwo TeMneparypu 
nrta3Mbi b ropameM Ayre. no3TOMy b nnacTe ropflT Ayrn oseHb BwcoKoro 
Aas/ieHnfl n TeMnepaTyp, KOTopwe nepeMemaioTCfl bo BHyTpunnacTOBOM 
npodpaHCTBe b 3aAaHHOM nopaAtce m nocneAOBaTenbHOdn, o6pa6aTbiBaa ero na 
Bcei/i hph 3aAaHHow nacTn nnomaAH MecTopoxAennfl, mto npuaoAUT k pe3K0My 
n3MeHeHHio HanpflxeHHo-Ae4>opMnpoBaHHoro h TeMneparypHoro cocToaHnq 
nnacTa none3Horo ncxonaeMoro n BMemaiomux ero nopoA. H3MeHHeTca 
cudeMa TpetunH n nop, noflBrmicrrcfl nycTOTbi n CBo6oAHwe npocTpaHCTBa b 
anacTe 3a cneT HcnapeHna TBepAbix n xi/iakhx ($a3. mto noane raweHUfi Ayr 
npuBeAGT k eme oAHOMy nepepacnpeAe/ieHmo HanpaxeHHw ot ropHoro 
AaB/ieHun m 3T0 Toxe nonoxnTe/ibHO cxaxeTCfl Ha yBennneHnn npnTotca He4)Tw 
n ra3a b CKBaxuHbi. Bfl3KOCTb Hecfc™ b 3HasnTe/ibHoi?i deneHu 6yAeT cHuxeHa. 
BwxxeHbi cMonflHbie m napacfcuHOBbie cocTaB/mtomne He<t>™ b nopax u 
Tpemnnax. 

06pa6oT<a HecJ)Tera30HocHoro nnacTa 3/ietcTpnnecKHMn Ayraiun b 
npeAe/iax MecTopoxAeHMfl MOxeT 6t*Tb npupaBHeHa c tomkh 3peHWH cHuxeHns 
ropHoro AaB/ieHna k noA3eMHort OTpa6oiKe 3amnTHoro nnacTa Ha yro/ibHwx 
MecTopoxAeHUflx, KorAa c phaom pacnonoxeHHoro nnacTa CHUMatoTca 
HanpflxeHUfl ot ropHoro AaBneHna n o6/ierMaeTca ero Aera3auna. Ho, KpOMe 
3Toro. b npeA/iaraeMOM cnoco6e npucyTCTByeT eme uenbirt pqA 3HaMHTe/ibHbix 
npenMymecTB. 

B MTore. noc/ie o6pa6oT»cn He$Tera30HocHoro n/iacia MecrropoxAeHUfl 
3/ieKTpnHecKHMi/t Ayraivin pe3»co B03pacTaeT cieneHb n3B/ieMeHnfl H3 Hero 
ne(J)TM n ra3a, mto no3BO/meT B03poAHTb k npoMbiwiieHHout SKcnnyaTaunn 
Aaxe AaBHo oTpaGoTaHHwe MecTopoxAeHi/m npn Ha/iMMnn a hux eme He 
n3aneMeHHwx 3anacoB HecfcTH n ra3a n npn6/in3HTbcfl k. npaKTHMecxn. 
nonHOMy n3B/ieMeHHKD 3Tmx 3anacoa H3 MecTopoxAeHnw ok cTapwx, TaK n 
hobwx, Tate kbk o6pa6oTKy nnacToe MecTopoxAeHurt snetcrpuMecxuMn AyraMU 
moxho ocymecTBnqTb MHoroKpaTHo Mepe3 Heo6xoAHMwe BpeiueHHbie nHTepea/ibi. 

TaKUM o6pa30M ( npexmoxeHHbiM cnoco6 no3BonqeT no/iyMHTb 
3HannTe^bHbJM sKOHOMUMecKnti 3cj50eicr npn ero ncno/ib30BaHMH n siB/iaeTCfl 
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3KOJiornMecKw sucTbiM cnoco6oM. Ero moxho ycneujHO ncnonb3oeaTb A/ia 
nonaeMHOM ra3H(t)HKaunn yro/ibHbix anacioa, mto 3HaMHTe/ibHo noBbicw 
creneHb n3S/ieKaeMOc™ yrna H3 3eMHbix HeAP, no38onnT 3HaHHTe/ibHO 
yMeHbiUMTb 3arp«3HeHne OKpyxatomew cpenbi BpeAHUMH cuxoAaMn ropHOrt 
5 npoMbitiineHHocTn (oTBa/iaMi/i nopoAbi, 0TKasaHHb<MH noA3eMHWMn BoaaMn n3 
cK8axnH m ropHbix Bbipa6oTOK c BbicoKMM coAepxainneM cepw n Apyrux 
8peAHbix npmvieceii, nonaAatomux b BOAoeMbi) m y/iyHiunTb sKo/iorwo 
TeppnTopuM, Ha Koropbix 3aneraiOT no/ie3Hbie nciconaeMwe. C noMombio 3Toro 
cnoco6a moxho Taicxe yHUHTOXMTb noA3eMHbie saxopoineHUfl v\ Morn/ibHutcn c 

10 oTxonaMM BpeAHbix paAnoaKTMBHbix \a xnMnsecKnx eemecTB, cxurafl n Hcnapafl 
nx noA 3eMneii b n/ia3Me s/ieicrpusecKHx ayr 6e3 Aocryna Kucnopoaa 
803Ayxa, m npermxcTByfl, TeM caMbiM, nx pacnpocTpaHeHHio noA3eMHbiMH aoaaMn 
b Apyrne MecTa. PipeAnaraeMHM cnoco6oM moxho aoGnTbca Bbtn/iaB/ieHUfl b 
noA3eMHbie 8bipa6oTKn n3 pyAHbix *nn. Ten n iwahz MeTa/moB, HanpuMep, 

15 raKnx K3K 30/ioto , cepe6po n apyrux, o6/iaaaioiMnx oseHb BbicoKort 
aneKTponpoBOAHOCTbto. 



i 
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2 CDOPMY/IA H305PETEHHF1 

3 

4 

5 1 . Cnoco6 pa3pa6oTKi/i He4)Tera30Bbix MecTopoxAeHw/i n yBe/ii/iHeHna 

6 deneHu n3B/ieHeHnq HetfcTn n ra3a, comacHO KOTopoMy b cKBaxuHax, 

7 npo6ypeHHbix Ha MecTopoxAeHUH, pa3Mema»OT 3/ieicrpoAbi, repMeTH3npyioT nx 

8 naKepaMM n noAarai k 3/ieiopoAaM nepeMeHHurt, nocTosiHHbu/i nnn 

9 nMny/ibCHbii/i tok BbicoKoro HanpaxeHuifl, oT/insajoiuniicfl TeM, mto 

10 cKBa>KMHbi repMeTH3npyioT naicepaMH Ha ypoBHe kpobjim nnacToe, n noc/ie 

1 1 noaaHM 3/ie»apnMecKoro tok3 pery/inpyioT napaMeTpbi TOKa n HanpflxeHt/ia n/n/in 

12 B3anMHoe pacno/ioxeHne 3/ieKrpoAOB A/ia o6ecneseHHfl B03HHKHOBeHnq 

13 3/ieKTpnMecKow Ayrn MexAy 3/ieKTpoaaMn, pa3MemeHHbiMM b. no MeHbtuew 

14 Mepe, oaHow cKBaxHHe n/in MexAY 3/ieKTpoAaMn AByx coceAHux CKBaxuH. 
15 

16 2. Cnoco6 no n. l.OT/innaiomntfCfl TeM. mto snetapunecKne zayrui 

17 3axnraKDT nocpeacTBOM pacn/iaaneHUfl scTaBtcvi MexAY s/ietorpoaaMn min 

18 pa3BejaeHneM KOHTatcros 3/ieKrpoAOB b oahoi/i CKBaxuHe, nnn nyieM npo6oa 

19 npoMexyTKOB MexAy 3/ietcTpoAaMM AByx coceAHux CKBaxuH npn noBbiiueHnn 

20 HanpaxeHnfl Ha hux. 
21 

22 3. Cnoco6 no n.1, o t ji una » mnii c fi TeM, mto s/ieicrpusecKne Ayrn 

23 3axnraiOT MexAy 3/ieKTpoAaMn b HecKO/ibiotx napax ckb3xhh MecTopoxAeHnfl 

24 n b Heo6xoziMMOM nocneAOBaTe/ibHocTn mchhiot napb* CKsaxnH, MexAy kotodwmm 

25 3axnraiOT 3/ieicrpMHecKne nyrn bo BHyTpwinacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.l.oT/insaiOLunticfl TeM, mto npn Heo6xoanMOCTw 

28 noAAepxaHna 3aAaHHbix sennnnH BHyTpun/iacTOBoro Aas/ieHnq n TeMnepar/pw 

29 nect)Tn \a ra3a, npouecc o6pa6oTKH anacToa s/ietcrpusecKHMn AyraMn noBTopfliOT 

30 MHoroicpaTHo nepea Heo6xoAMMwe BpeMeHHbie wHTepBanbi. 
31 
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